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BACKGROUND
? Passive methods
? Weather radar can detect volcanic smoke
? Usage of weather radar for ash forecasting
PURPOSE
? What information can weather radar
retrieve ?
? Structures of eruption columns and ash
clouds
? Historical review
? Observations of Sakurajima volcano
? Results of two case studies
? Conclusions and future plan
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VOLCANIC ASH DETECTION BY WEATHER RADAR
1980,?1982:?St.?Helens?(USA)
2000’s: VOLDRAD
(France)
1970:?Hekla?(Iceland)
1984:?Sakurajima?(Japan)
2010’s: X?band pol.
radar (Italy, Japan)
1973:?Chya?Chya (Japan)?
1976,?1977:?Usu (Japan)
1976:?Augustine?(Alaska)
1981,?1991,?2000:?Hekla?(Iceland)
1981:?Pagan?(Mariana?Island)
1991,?1992:?Pinatubo?(Philippines)
1992:?Spurr (USA)
1996,?1998:?Grimsvötn (Iceland)
1998,?1999:?Popocatepetl?(Mexico)
1986:?Izu?Oshima (Japan)
1991,?1992,?1993:?Unzen (Japan) 2000:?Miyakejima (Japan)
2000:?Usu (Japan)
2011:?Shinmoedake (Japan)
2013?2014:?Sakurajima?(Japan)
2015:?Kuchinoerabujima (Japan)
2000:?Soufriere?Hills?(???)?
2000:?Etna (Italy)?
2004,?2011:?Grimsvötn (Iceland)?
2010,?2011:?Eyjafjallajökull (Iceland)?
2006:?Redoubt?volcano?(USA)
2012:?Tongariro (New?Zealand)
1970:?Hekla?
(Iceland)
1970:?Cha?
Cha?(Jap n)
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Collaborative?Observation?of?Sakurajima?Volcanic?Ash
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Operational X-band Polarimetric Radar
Location and observation area of X-
band polarimetric radar of MLIT.
Main specification of radar
Antenna scan strategy
Ka-band Doppler Radar (NIED)
Ka-band Doppler radar.
Main specification of radar.
Location and observation area of Ka-band Doppler 
radar of NIED.
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DATA
•Case?1:?Aug.?18,?2013
Volume?scan?data?of?X?band?polarimetric?radar
•Case 2: May 10, 2014
Volume?scan?data?of?X?band?polarimetric?radar
RHI?and?PPI?data?of?Ka?band?Doppler?radar
ANALYSIS?METHOD
THREE?DIMENSIONAL RADAR DATA ANALYSIS TOOLS OF VOLCANIC byMaki et al.,
IUGG 2015, Poster VS17p?104
DATA AND ANALYSIS METHOD
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Case?1 Aug.?18,?2013
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CASE 2: SAKURAJIMA, MAY 10, 2014
Web camera from the west of Sakurajima Ka-band radar, PPI?EL=16??
Report from JMA
Explosive Eruption  at 13:07 JST, May10,2014
Ash column height 4500m from the crater
Air shocks, Volcanic  rocks?the 3rd uphill?
Ash column height: 4500 m from vent
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We=67.9?24.5?log10?t
ECHO?TOP?HEGHT?AND?SPEED
COMPARISON?OF?TWO?EVENTS
CASE?1 (AUG?18,?2013) CASE?2?(MAY 10,?2014)
Eruption Type Explosive Explosive
Ash?column?height 5000m?(from?vent) 4500m
Ash?cloud life time 58?min 40?min
Ash?fall?area?dimension 20?km(length)?x?6?km?(width) 5.5?km?(length)?x?6?km?(width)
Ash?fall?area 184?km2??(tentative) 55km2? (tentative)
Ash?fall?volume available available
Max?ash?accumulation 5km?downwind?from? vent
at?1500m?height?
1.5km?downwind?from?vent
at?1000m?height
Upward?speed?(m/s) unknown max. 30m/s?(from?Ka?band)
CONCLUSIONS AND FUTURE WORK
Conclusions:
?Weather?radar?data?of?two?explosive?eruptions?are?
analyzed.
?Weather?radar?can?give?us?useful?information?on?
structure?of?ash?column.
? Ka?band?Doppler?radar?give?us?information?with?high??
spatiotemporal?resolution.
Future?work:
?More?quantitative?analysis.
? Statistical?analysis?by?31?eruption?cases?in?2013.
? Potential?of?polarimetric?parameters.
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